We approached the analysis of times series data in two phases.
156
First, we used annual presence/absence data to examine random forest regression was used with presence at a site in a 161 given year as the response variable and percent urban land cover 162 (at a county level), seasonal means of minimum temperature, 163 seasonal means of maximum temperature, and seasonal means of 164 precipitation as covariates. A total of 500,000 trees were made 165 with a node size of 5. distinct and identification is likely not a concern, however a 220 random subset of 100 observations with photos were checked and 221 all were found to be correct IDs. Current climate data and future 222 projections were obtained from WorldClim (Hijmans et al., 2005) .
223
A human population density raster was obtained from the January to March were labeled as pre-dispersal, which is earlier 231 than the earliest observed spring migrant from a study of this 232 movement in Florida (Walker, 1991) . In this paper, dispersal will level, however Passiflora species known not to be host plants 
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For all models, we used the maxent algorithm, which models (Table S1 ). Model 
323
Specifically, the probability that previous year's abundance has a 324 negative effect is 0.84, the probability that winter minimum 325 temperature has a negative effect is 0.80, and the probability that insects. It could be the case that warmer and wetter winters 395 negatively impact Passiflora, but another and perhaps more likely 396 explanation is that wetter and warmer winters increases parasitoid 397 pressure and/or disease leading to reduced adult emergence the 398 following year (Harvell et al., 2002; Stireman et al., 2005) .
399
Additionally, A. vanillae is known to host nucleopolyhedrovirus 400 (Rodriguez et al., 2011) , which could be one mechanism that 401 generated the observed negative density dependence ( fig. S1 ), 402 however this is not known to impact California populations. fig. 2a; fig. 3 ). In the eastern 421 United States, the impacts of temperature, specifically minimum 
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By understanding these current limits on A. vanillae, it is clear 433 that any major expansion in geographic distribution will be the 434 result of a host plant expansion. Models using the RCP 4.5 and 435 8.5 climate scenarios both predict geographic expansion for the 436 host plant, and thus an expanding dispersal distribution for the 437 butterfly. In particular, the host is predicted to have a greater 438 presence in urban areas on both the east and west coasts, 439 presumably through more frequent plantings into gardens that will 440 become more suitable to the plant over time in a warming climate. summer, it is likely this area will also be included in its 447 distribution. Increasing temperatures may also impact the 448 overwintering distribution of the butterfly, but given the impact of 449 minimum temperature from the temporal analysis and the lack of 450 major shifts from the SDM projections, this is much more 451 uncertain. Although the full distribution of the butterfly does not 452 appear to be directly limited by temperature, there is an indirect 453 effect mediated by its host plant, which is limited by temperature.
454
Projected rising temperatures will still have a major impact on the 455 distribution of this butterfly through this indirect interaction.
456
Thus far, this butterfly is a notable example of a "winner" in 
